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DEUTSCHE GOLD- UND SILDiai-SClIBIDEANSTALT YOHMi\LS ROBSSLSR 
Pranlcfurt an Main, ifQlsafrauenstraflBe. 9 

Vorfabron mir Iloratol lung von warraverf orrabaran Polyamldmaas^n 

Bs ±at bokanntp don thorinlachen Erweichungsboroioh von 
Poiypaprolao tanien Uurch Cbkdndensatlon odor aikalisoho 
Copolymerisation mit andoren Lactanan au vorgrasaorii. 
Uri f Ur die Warmf ormuigr olnan gonttgond groseon Bereicb ssu 
arhaltenfi sJtnd jedooh relatlv ^roase Mengen an Comonomaron 
sjottvejidlgr, wpdurcJi olna orhoblich garlngore Foatlgkelt und 
Cut.-ciilif<allo«bootMnil±gUolt aovle alno erhShte Vaaeeraufnalime 
Ituv/ir-ct wordeuo Baaondoru iiacDtoilig fttllt die gorlngo W&rma-* 
otijTidrestl^Jcolt dar hoxgeatoXlten FortakHrpor ina Gowlcbt» 
V0rUon nUmiich vr^rmgoformta Tefilo, dio auf" dteaa Art borge*-^ 
i;tbXl:t ifordp^j slnd^ arnotit arvUrmt^ ao tritt in oinom von dor 
chotiEidclten Zuaanm:on9at&uTtg doa Polyatnldtoiloa abbtLngigen 
Tau*p4jaraturb^?rbicb aina RUckfopinung ©in» 

rozlabr ist 09 l^afeannt, bocbelaat^ocbo ^olyatnidf ormkSrpor 
dA<iurch her^uatallaiiv daaa man auf ^olyamldOy dio durob 
aX:ceIisobo Polyinorisation von Lactaman in Gogenirart von 
bl3 isu 20 Vornet£SungamitteIa horgaatollt vorden alndt 
iiiaend Oder quoXlii^nd wirkctndo Stoffo oinvirkon IMsat.^ Solctio 
Produkto slxid bai RaimitempQratur guinmilUuiliob und daoiit ftlr 
dio ifax^aiforiaung niobt gooignot (UAS 1 l66 464). 

wttrdo nun geltindcn« daaa man varmverf ormbaro , oinen fer-* 
v/o ictiungsberoich von mindeatona 20* C aufwoiaando Polyckmid* 
irivvafi an durob Copo lymor ia a tion bair« Cokondonaation von Laotamon 
mtt 6 bia 12 C-^Atoman ini Labtamring in Qegenirart von Vai«#rf 
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Sauren odor alkallaohcn Katalysatoron und Aktlvatoren und 
cagobQiionfaXXs Vomotsorn horatollan !cami« w&nn san Gotslsoh^ 
polyniorialert, dlo zu otwa 80 bla atva 98 Gaw*-^t aua Capro- 
laotaui und au otwa 2 bla atwa 20 Gaw.-$& aua mindaatona ainem 
Lao tarn mlt 7 bla 12 A toman im Laotamrln^ £ila Comonoma ra 
und goeobononf alio Vernotzar boatobt, voboi dlo Polyinoriaation 
bol Anwodenhalt von mahr ala otwa 5 Gowo-^» vorzugawolaa von 
raelir ala atva 10 Gave-^^y an Coxnonomerdn aucb In Abwoaenhait 
elnes Voi'netzara erfolgen kann* 

Naoh deu arf IndonffsgonUiaaan Vorfabran varden Maaaan arhalton, 
dio inf ol^Q IbroB groaaan Erwolchungsberolchoap ZoB* durch 
Extrusion oder inabaaondero durch Tlofai0ben» basondare aln- 
f ach veltor vorarbaitet wordon. U5nnan« Dlo orh£Lltlicban Produkto 
beiaplalawoiaa die aus don Haaaon barsoatollton FormkiJrpor, 
zaigon praUtldcli keino Vorachlacbtarung dor phyaikallachon 
Eigonachaf tanp wla Faatlgkaltp Cbomlkalianbaa tandl^koi t und 
Vfaaaeraufnabme 

Bovorzugt lenkt man dla Polymoriaatlnn in an alch^bakannter 
Vaiaa ao, daas Polyiaariaato ontstab<mt dla aohr ochwar ISalicb 
Oder unltiallch alnd« Die noch 15alichan Produkto aollon vor- 
augawalao alnon K-¥ort von mindaatena 120 babon, gaiaoaeon an 
0,5 ^Igan LBaiui£ten in Araalsenaaure (Fikantaobor p Collulosochomlo 
13 (1932) 6o)m cfonn daa oder dla Cbmonomeren In Ifangan von 
woniger ala 10 Gow**-^* iaabosondore von wonigor ala atva 
5 Gew.-^» Im Auasangasomiaoh vorbandan alnd, let dlo Mltvar- 
vondung ainee Vamatzara vortellhafto Sind die Comonomaran 
in Mangan von tnabr ala 10 6ow«-5& vorbandeny ao kann auob in ^ 
Abwaaantaait elnaa Varna tzara gaarbeltat warden* In dleaeoi 
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Fiili^ Ktonan Polymerisato ml t den sevUnBebtesi Blgansobaf t#n 
aiicb duroh daa Elnlwltan von relntty £#ringen Katalyaator- 
uid Alctlvatorlomaon hergaatollt warden. Hierunter 

, warden Keingan Veratandaiir die swiaoben atwa 0^1 und atwa 
Q#5 Moi-9t Iiafian » wlbrand die nomalervalea in Fragia komenden 
XataIyeator«- und Aktiv^ awieohan atwa 0,5 wd atwa 

1 Hol<^ liai^an.^ . 



Selapielawaiaa kaim ttan bai der praktiaaban Durobfiibrung daa 
Varfabrana aa yorsabant daes man Cokondeisaata ait ainen 
isrosiiih jsrwalcbun^aberaicb baratollt und diaaa zu Flatten 
aaetni^ierti die Blob ^i^ ainfaobar Vaiaa durob Tiafaleban var* 
tdic^jn la kann man auel» HoblkSrpar dvurob 

9la«en b^^ 

Vajptailbaft- iBt^^^ arfindunsagemftaaa Varf abren ao durcbzu- 
fObrenv d^aa die ^P^ in ainer Porm untar Biidung- 

einer Platte arfaX^ arbaltanen Flatten kdnnan dann 

diir0kt unte BnrlLinneat voratxgawaiaa durob Tief z^eban* Preaaen 
Oder Blaaeii wail^er vajpfonnt warden. 

A^a alldstliap Katalyaataren ktSnnan In an aiob bakanntar Waiae 
die Aikaliiaatalla adar daran Laotaraaalae einseaatst warden* 
:Fe«?ner kdoidten^^^a oder Organametall- 

• V:0t-bindutte^ TritttbylaluminiuiB uaw« v in 

If^ragaw vAiafCoto Aktivatorah warden Xaooyanata » 

Ifarna tp£f darivatt und Cyeloliutandion- 1 »3-derivata bavorzugt 
yaxvendet nan .audb Carbgdiimide, Carbasinattura- 

der iyate I N«-*|liarylaiBine uaw 
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Ale VomotzQr kUniten ssoDo Hethylen-blij'-caprolactam Oder 
TriiBOoyannto oin^rooetat vordonc ICc Gcipfioblt slcbp don 
Vtirii0ts:er in KQUi^on von otva fais otwa '/ Govo-Jop 

bosog^on auf den Qesaiutanentz, au vorwondeno lin all^omeinen 
vjerd(in Hengen vcn otvm TO Gowc-^ nicht Uborschri ttono 

Deiapipl 1 ; ~ 

35 Toilo Caprolactasp 10 Teilo Laurinlactam laid 5 Telle 
Metbylon-bls-oaprolactam yrerden m±t 0^2 Totlon Natrium und 
1 Totl Ifpxaiuetbylon-t p6-dllaocyaiiat in an sich bolcanntar V/oioo 
in oinpr Porra 23u olnor mm dickon Polyamldplatto pol3rmori- 

aiort^ Der En/oicbungeborQicb der Platto llo^t zwieohen I89 
urid 295'' Qi0 auf ein Mas© von 300 x P.OQ mm zugrescbnittene 
Platte wird in don Rahmen elner Vakuumtiof ztobniascbine ainge- 

apannt laid niittela Infraratstrahlorn 2 Miniiten lan^ aufgobeizto 

o ■ 

Pio Halzlotsttmg dor Strahlqr botragt 150 If/dm fUr dio oberOp 

2 

90 W/dm fiir dio untere Haizim^, ihro Abst^nde von dor Poly-- 
amidplatte betra^on 200 bzuo 90 nirn, ITio thermoelastischo Platte 
vrlrd dann durbh Anlo^eh elnes Valcutuus von 0,95 atU in eino 
Negativforra geaoigen, deren Abmesaungen 78 mm betragon* Dio 
Vorf OrrjTung ist einwandfroio 

Bol orneutem Err/Uruion auf 150* C tritt keino nennonswerto 
RUckrortaun^ eln. Daa Formteil wird von Asne'laena&ure Oder 
ni->Kre3ol nlcht ^olbat, aondem nur an^oquollen. 

BeiBT^lal 23 

89 Telle Caprolactaa, 10 Telle Laxirinlactam, 1 Tell Motbylen^ 
bl5-caprolootani wordon rait 0,0^3 T©ilon Natrium urtd 0,24 Tellon 
Hezamothylon;-! 7 6«>dii8ocyanat in an slch bolcannter Welse in 
eiher Form zu elnor 3 mm dlcken Polyamidplatte poiymerisiertr. 
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l?6z' Srwoichunf;3b©reich der Platte llegt zwisctae»n 203 unci 
25b* Co Die Platto wird, wl© ±m Boiaplel 1 angegoben , erwannt 
uad v^Si^l'oriiitc £1*3 Keiisisoit tetrUet 1^»5 •ooo Dio Veri-ormune i«t 
einwaJidfrolo 

BAno nonttenaworto IMckf orinung tritt iiur bet Texaparaturon Uber 
130 bis 1 60° G eirio Daa Fonwtoil nlmmt ma^cimal nur etwa 8 ^ 

97 Toll® CapralactaJtt und > Teilo Mo thylen«»bis-«capro lactam vdrden 
wit 0,2 Teilen Natriim uad 1 Tail Hoxamothylen-l ,6-d±l3ooyanat 
in.bal^nnter Woiae zu oinor 3^5 dicken Polyamidplatte poly^ 
^ori3ioft» Dar ISro/olohungebereich der Platte Itegt zwiBoben 
20^ und 250* C« Did Platte wirdo vie Im Beisplel 1 aneregaben* 
erwUrnt iind vorfarmto Die Helszeit betrfigt I60 aeco Die Var« 
ToreuVuig ist einwandfrola 

lilne nennbnsworte HUokf ormiuig tritt erst bei Temperaturen Ubior 
150 bis 160* C Q±n. 

Beispiefl, 4 i, 

90 Tolle Caprolactara und 10 Telle Laurinlao tarn warden mit * 
0,2 Teilen Nat rluxii und T,6 Teilen Triphenylinethano^,A» 1*"- 
tri:l3oeyanat in bekannter Wiaise in einer Form zu einer 2 ,5 
dioken Platte polyueri8iert« Der Erweiobungsbereieb der Platta 
liogt z^/ldcban 200 und 2^0* C« Die Platta wird auf ein Mass 
von 370 X 230 mm zt^eschilitten und dann in deh Rabmen einer 
Vakuunitiof ziehmaaehine eingospannto Das Aufbeiaan ovtoXgt durcb 
Izil'rarotstrahlor mit 260 V//f}m Haizidlatung, die 200 mn iibar 
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deio Raliinon anseordnat sind. Nacb 120 eec« Beatrahlungodauer 
n^lrd cUe ?latto gev/on:!©* und aiif dor anderon Soitd nocDsnalfl 
70 sooo bestralilto Anschliaasend vlrd die tharmoolastiacbe 
Platte ditrch SvakiiierQn iiber oino Posltivform gezogen, waloho 
die Abraessungcn 300 x 120 x 100 mnt basltzt. Die Verfornmng 
iat einwandfra±« 

Das Pormtoll iat in deii ttblicban Poly amldlilaungdmlt tain » vie 
Amolsens&ura 9 Schwe^alaSura Oder su^Kreaoly aicbt ISalloby 
sondern nur quallbaro 

la den abigen BolaploXon vmrda die Kanafonoung durcb Vakuum- 
tlef^ieban unter Bebalzung^ dar 2u verformenden Poly araidplat ten 
mit Inf rarot^Strablern vorgenoEaaon, Salbatvarat^ndlicb kann die 
Eirvj^roung aucb In jedex* bellabigan andoren Art erf blgan p voraua* 
gaaetzt, dasa dlo Haiasait mSgliobat kurz istp so daas slob die 
sob&dlioban SinflUsaa daa I#u£taauaratof fs nacb nicht bemerkbar 
raaohan kSnnen. So konnen die Polyamidplatten belspielawelae 
ewlaoban bebaizten Hatallplatton, in B£Lder von flUsaigen 
Me tall en Oder aucb cilttela ainar Hocbf requenzbolzimg angat;£lrmt 
warden. Die Vorforaxning kann anatatt durcb Svakuleran auoh mlt 
Druokluft Oder mittala ainaa Stamp ela vo^ganoiaman warden o 

Belapiel 5: 

90 Oew»~Telle Caprolactaio> 5 Gavo^Teila Capryllactam und 
5 Gew»**Teile Laurlnlactam warden latt o/o43 Gew. -Telle Natrium 
und 0p2k Telle Hezainattaylen-t »6-diiBOOyanat zu einar 3 nun 
dlcken Polyamidplatte polymarisiart* Daa Polymeriaat bat eln 
aebr boboa HolekulargaHlcbt » denn ea wild von Amalaonaaure 
nlobt gelSat, aondam nur atark angequollen* Im Tempera tur- 
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borolch von 205 t)is 255* G ist die Platto thermoolaotlsch 
und kartn tnxtteis einoQ Stompels leiotit vorfonnt werden» Dao 
Forratoll ssalcbnet 8±ch diirch Iiohe zahig:kQlt aus. Beim Br- 
.wttrmen auf 150 bis l60* C tritt kelno nennonswerto RUck- 
forraun^ oi«« 

Beiapjol 

8S O0if»-Ta±l& Capro lactam, 10 Gow*-Telle Laurlnlactam xind 
2 G0W , -tol le llpthylen-btd-caprolac torn vrerden In Gegenwart v on 
0,5 55 orttao-Phosphorstture unter sorgf&ltlgem Ausschluse von 
Luf taaudiriteff Stundeii bei 2705 C polyniorislert . Man er* 
halt bill Produktf daa slcli In Amelsensaure unter gelindam 
ErvMrmep l^jat. Vlakodltatainassuncen an 0,5 ^^Igon USaungen 
orgebon iiiton k-^lfert von 156» 

Das Polynierlaat hat einen groa^en Erweicbungaberelch von 

201 bla 265? C, Dor Schniolzindez betrfigt 20 g/mxnc bal 230° C 

mid 5 kp Belastung. 
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Pat#ntan«prttoh< t 

1 • Vmrtmhrmn mur lierst^llun^ Yon warw«rf ornibar#n, •inen Br- 
w9iohunc»b«rolob von mindastens 20° C auf v«isttiidM PolyMid* 
Msara durcb Copolyaarlaatlon bsv. Cokondrasation von Laotanon 
nit 6 bio 12 C-Atonon im Loctonrine in Ooffonvart von Vaooorv 
•auron odor alkolioohon Katalr«atoron und Aktivatoron und 
ffofobononfalla Vomotsom, daduroh f okonnsoicbnot» daoa nan 
Ooaiaobo polyoiorioiort i dio su otva 80 bio otva 98 Oov««>)( auo 
Caprolaotam und au otwa 2 bis otwa 20 Oow.-)( aiio wLndoatona 
oinon Laotan lalt 7 bis 12 C-Atoaon in Laotaarinff alo Co- 
aonoaoro und sogobononfallo VonlotBor boatobtf voboi dio 
Polyaorioation boi Anwooontaoit von aobr alo otva 5 0#v««-l(» 
voroucowoloo von aobr alo otwa 10 Oov.-»5^« an Coaonoaoron auob 
in Abwooonboit oinoo Vomotaora orfol^on kann. 

2. Vorfabron naoh Anopruob 1» daduroh sokonnaoiofanot » daoo aaa 
don Vomotsor in Nongon von otwa Of 5 Oow.--^ bio otwa 7 Oow««)( 
vorwondot. 
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PROCESS FOR THE MANUFACTURE OF THERMALLY DEFORMABLE POLYAMIDE 

COMPOSITIONS 

[Verfahren zur Herstellung von warmverformbaren Polyamidmassen] 



Notification in accordance with Art. 7 § 1 Paragraph 2, No. 1 of the Law of September 4, 
1967 (BGBl. I page 960): July 8, 1969 

A request for examination has been filed in accordance with § 28 b of the Law on Patents 

It is known that the thermal softening range of polycaprolactams can be enlarged by means 
of cocondensation or alkaline copolymerization with other lactams. However, relatively large 
quantities of comonomers are necessary in order to obtain a satisfactorily large range for such 
thermal deformation, as a result of which a considerably lower strength and resistance to 
chemicals, and an increased water uptake are produced. The low thermal stability of the molded 
objects that are manufactured is found to be especially disadvantageous. If thermally molded 
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components, which had been manufactured in this way, are reheated, then deformation sets in a 
temperature range that is dependent on the chemical composition of the polyamide component. 

It is also known that highly elastic polyamide molded objects can be manufactured by 
allowing substances, which act in a dissolving or swelling manner, to act on polyamides that had 
been manufactured by means of the alkaline polymerization of lactams in the presence of up to 
20% of cross-linking agents. Such products are rubber-like at room temperature, and are thus 
unsuitable for thermal shaping (DAS 1 166 464). 

It has now been found that thermally deformable polyamide compositions, which have a 
softening range of at least 20°C, can be manufactured via the copolymerization or cocondensation 
of lactams, which have 6-12 C atoms in the lactam ring, in the presence of water, or alkaline 
catalysts and activators and optionally cross-linking agents if one polymerizes 
mixtures that comprise up to approximately 80 through approximately 98 wt% of caprolactam 
and up to approximately 2 through approximately 20 wt% of at least one lactam as the 
comonomer, which has 7-12 C atoms in the lactam ring, and optionally cross-linking agents, 
whereby the polymerization reaction can also take place in the absence of a cross-linking agent if 
more than approximately 5 wt%, and preferably more than approximately 10 wt% of 
comonomers, are present. 

According to the process in accordance with the invention, compositions are obtained that 
can be processed fiirther in an especially simple manner as a consequence of their large softening 
range, e.g. via extrusion or, in particular, low temperature molding. The products that are 
obtainable, for example molded objects that are manufactured from the compositions, exhibit 
practically no worsening of their physical properties such as strength, resistance to chemicals, and 
water uptake. 

The polymerization reaction is preferably controlled in a way that is known as such, so 
that polymers are produced that are very sparingly soluble or insoluble. The products that are still 
soluble should preferably have a K value of at least 120 as measured using 0.5% solutions in 
formic acid (Fikentscher, Cellulosechemie 13 (1932) 60). If the comonomer or comonomers is/are 
present in the starting mixture in quantities of less than 10 wt%, and especially in quantities of less 
than approximately 5 wt%, then the use of a cross-linking agent is advantageous. If the 
comonomers are present in quantities of more than 10 wt%, then the process can also be carried 
out in the absence of a cross-linking agent. In this case, polymers can be 
manufactured with the desired properties even by maintaining relatively small catalyst 
concentrations and activator concentrations. These are to be understood to mean quantities that 
are between approximately 0. 1 and approximately 0.5 mol%, whereas the quantities of catalyst 



* [The numbers in the right margin indicate the pagination of the original foreign text.] 



3 



and activator that are normally considered are between approximately 0.5 and approximately 
1 mol%. 

For exanfiple, one can proceed in such a way during the practical implementation of the 
process that cocondensates are manufactured with a large softening range, and these are extruded 
to give sheets that can be deformed in a simple manner by low temperature molding. In the same 
way, hollow objects can be manufactured by blowing. 

It is an advantage to carry out the process in accordance with the invention in such a way 
that the polymerization reaction takes place in a mold with the accompanying formation of a 
sheet. The sheets that are obtained can then be directly deformed to an extent by low temperature 
molding, compression, or blowing. 

Alkali metals or their lactam salts can be used as the alkaline catalysts in a way that is 
known as such. In addition, consideration can also be given to Grignard compounds or to 
organometallic compounds, such as butyllithium, triethylaluminum, etc. Isocyanates, urea 
derivatives, and 1,3-cyclobutanedione derivatives are preferably used as the cocatalysts or 
activators. In addition, use can be made of carbodiimides, carbamic acid derivatives, 
N-diarylamines, etc. 

Use can be made of e.g. methylene-bis-caprolactam or tri-isocyanates as the cross-linking /4 
agent. It is recommended that the cross-linking agent be used in quantities from approximately 0.5 
wt% to approximately 7 wt% based on the total reaction mixture. In general, quantities of 
approximately 10 wt% are not exceeded. 

Rxampl e 1 • 

85 parts of caprolactam, 10 parts of laurolactam, and 5 parts of methylene-bis- 
caprolactam are polymerized with 0.2 parts of sodium and 1 part of hexamethylene-l,6-di- 
isocyanate in a mold in a way that is known as such to give a 2.5-mm-thick polyamide sheet. The 
softening range of the sheet lies between 189 and 295°C. The sheet, which had been cut to a size 
of 300 X 200 mm, is clamped in the frame of a vacuum-type low temperature molding machine 
and heated for 2 min by means of infrared emitters. The heating capacity of the emitters amounts 

2 2 

to 150 W/dm'forthe upper heating elements, and to 90 W/dm for the lower heating elements; 
their separation from the polyamide sheet amount to 200 and 90 mm, respectively. The 
thermoelastic sheet is then drawn into a negative shape, whose dimensions amount to 78 mm, by 
applying a vacuum of 0.95 atmospheres. The deforming process is problem-free. 

No noteworthy redeformation sets in upon reheating to 150°C. The molded component is 
not dissolved by formic acid or m-cresol but, rather, it merely swells in an incipient manner. 
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Rxamplfi ?/ 

89 parts of caprolactam, 10 parts of laurolactam, and 1 part of methylene-bis-caprolactam 
are polymerized with 0.043 parts of sodium and 0.24 parts of hexamethylene-l,6-diisocyanate in a 

mold in a way that is known as such to give a 3-mm-thick polyamide sheet. The softening 15 
range of the sheet lies between 203 and 250°C. The sheet is heated and deformed as indicated in 
Example 1. The time of heating amounts to 145 sec. The deforming process is problem-free. 

Noteworthy deformation sets in only at temperatures above 150-160°C. The molded 
conponent takes up only approximately 8% of water at the most. 

97 parts of caprolactam and 3 parts of methylene-bis-caprolactam are polymerized with 
0.2 parts of sodium and 1 part of hexamethylene-l ,6-diisocyanate in a known way to give a 
3.5-mm-thick polyamide sheet. The softening range of the sheet lies between 209 and 250°C. The 
sheet is heated and deformed as indicated in Example 1. The time of heating amounts to 160 sec. 
The deforming process is problem-free. 

Noteworthy redeformation sets in only at temperatures above 150-160°C. 

Examplf; 4' 

90 parts of caprolactam and 10 parts of laurolactam are polymerized with 0.2 parts of 
sodium and 1 .6 parts of triphenyhnethane-4,4\4"-triisocyanate in a known way in a mold to give a 
2.5-mm-thick sheet. The softening range of the sheet lies between 200 and 240°C. The sheet is 
cut to a size of 370 x 250 mm, and then clamped in the frame of a vacuum-type low. temperature 
molding machine. Heating takes place by means of infrared emitters with a heating capacity of 

260 W/dm , whereby these emitters are arranged 200 mm above the frame. The sheet is turned 16 
after a time or irradiation of 120 sec, and then it is irradiated once again on the other side for 
70 sec. The thermo-elastic sheet is then drawn over a positive mold, which has dimensions of 300 
X 120 X 100 mm, by applying a vacuum. The deforming process is problem-free. 

The molded component is not soluble in conventional polyamide solvents such as formic 
acid, sulfiiric acid, or m-cresol but, rather, it is merely capable of swelling. 

In the above examples, thermal shaping was undertaken by means of vacuum-type low 
temperature molding with the attendant heating of the deforming polyamide sheets via infrared 
emitters. Naturally, heating can also take place in any other desired manner with the proviso that 
the time of heating is as short as possible, so that the harmfiil effects of atmospheric oxygen do 
not become noticeable. In this way, the polyamide sheets can be heated in an incipient manner, 
e.g. between heated metal plates, in baths of liquid metals or even by means of a high frequency 
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heating unit. The deformation process can be undertaken with compressed air or a die instead of 
evacuation. 

F.YamplPi 5- 

90 parts by weight of caprolactam, 5 parts by weight of capryl lactam, and 5 parts by 
weight of laurolactam are polymerized with 0.043 parts by weight of sodium and 0.24 parts by 
weight of hexamethylene-l,6-di-isocyanate to give a 3-mm-thick polyamide sheet. The polymer 
has a very high molecular weight since it is not dissolved by formic acid but merely strongly 
swollen in an incipient manner. The sheet is thermoelastic in the range of temperatures from II 
205-255°C, and it can be deformed with ease by means of a die. The molded component excels by 
virtue of its great toughness. No noteworthy redeformation sets in upon heating to 150-160°C. 

Example 6: 

88 parts by weight of caprolactam, 10 parts by weight of laurolactam, and 2 parts by 
weight of methylene-bis-caprolactam are polymerized over a period of 24 h at 270°C in the 
presence of 0.5% ortho-phosphoric acid with the careful exclusion of atmospheric oxygen. A 
product is obtained that dissolves in formic acid upon mild heating. Viscosity measurements on 
0.5% solutions result in a K value of 1 56. 

The polymer has a large softening range from 201-265°C. The melt index amounts to 
20 g/min at 230°C with a loading of 5 kp. 

Claims /8 

1. Process for the manufacture of thermally deformable polyamide compositions, which 
have a softening range of at least 20°C, via the copolymerization or cocondensation of lactams, 
which have 6-12 C atoms in the lactam ring, in the presence of water, acidic catalysts, or alkaline 
catalysts and activators and optionally cross-linking agents, characterized by the feature that one 
polymerizes mixtures that comprise up to approximately 80 to approximately 98 wt% of 
caprolactam, and up to approximately 2 to approximately 20 wt% of at least one lactam as the 
comonomer, which has 7-12 C atoms in the lactam ring, and optionally cross-linking agents, 
whereby the polymerization reaction can also take place in the absence of a cross-linking agent if 
more than approximately 5 wt%, and preferably more than approximately 10 wt%, of 
comonomers are present. 

2. Process in accordance with Claim 1, characterized by the feature that the cross-linking 
agent is used in quantities of approximately 0.5 wt% to approximately 7 wt%. 



